Introduction
Electrical active implants like pacemakers or cochlear implants enhance the quality of life for many people considerably. The encapsulation of these implants is based on rigid and bulky housings made of ceramics or titanium whereas implants with flexible encapsulation based on polymers like silicone allow to adjust to the anatomy of the human body ( Figure 1a ). Unfortunately non of these polymer encapsulated implants made it to the market yet which is probably due to their non-hermetic encapsulation. A new concept for a flexible encapsulation to overcome this issues is shown in (Figure 1b) . It consists of a two-layer encapsulation where layer one has to be biocompatible, biostable and hydrolytically stable attached to the underlying second layer that has to be biocompatible, biostable and not water vapor permeable.
Methods
Different test procedures are required to analyse materials for its applicability as encapsulation layer. The autoclave setup is used to test the materials biostability in a simulating body fluid under accelerated conditions. The pinhole test setup measures leakage currents to detect voids in the material. The adhesion of encapsulation layer one to layer two is measured with a tensile test set-up. Tests on hydrolytic stability are achieved by combining autoclave and adhesion setup experiments. An encapsulation test chip set-up allows to investigate the materials performance on an ASIC with typical CMOS topography.
Results
Results of biostability tests for silicon oxide, silicon nitride, silicone, aluminum and tantalum pentoxide are shown in Figure 2 . Silicon oxide and nitride offer no long-term protection whereas tantalum pentoxide is highly stable. 
Figure 2 SEM micrographs of samples used for biostability tests: oxide/nitride passivation before (a) and after testing (b), c) aluminum layer protected by silicone, d) atomic layer deposited tantalum pentoxide thin film

Conclusion
A new concept for flexible and reliable encapsulation of implants as well as the required test procedures to analyse possible encapsulation materials were presented. The biostability of tantalum pentoxide indicates its future applicability as first encapsulation layer.
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